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1.0 INTRODUCTION

1.1 SIFT OVERVIEW

The intent of this document is to describe the SWIC Implementation of
Front-end Tools (SIFT) developed by the C2 CONCAP project for support to
the Survivable Warning Information Concept (SWIC). The capabilities are a
set of front-end statistics generation and display tools whose objectives
are as follows:

a) the modularization of sensor, communications
channel model, and command-end simulator processes;

b) the use of specialized data collection processes
for the handling of simultaneously generated
statistics; and

c) the means by which the performance of the SWIC
concept could be measured.

It should be noted that while this document's intent is to describe
the function of each tool in order to meet these objectives, the
document is not intended as a user's manual. The reader is advised
to contact the authors for specific operational information.

The software for SWIC was written in FORTRAN IV-Plus for use on
the PDP 11/70 under the RSX-llM Operating System. In addition, the
set of tools was designed to be user-friendly; specifically, the
Tabular Formation and Display Capability and the Side-by-Side
Graphical Display Capability provide user prompts and displayed
error messages.

The reader and potential user should be familiar with the

details of the SWIC capability and the RSX-IM Operating System.

1.2 ORGANIZATION OF DOCUMENT

The document is divided into three major sections. Section 2.0
provides SWIC background information whose intent is to briefly
familiarize or refresh the reader. Section 3.0 describes statistics
generation and sensor message handling tools. Section 4.0 presents
two statistical display capabilities using the Forms Management
System (FMS) and off-the-shelf graphics software respectively. The
graphics packages used include Plot-10 and Zeta. Finally, Section
5.0 offers future enhancements to SIFT and closing comments.

7
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2.0 SIFT's ROLE IN THE SWIC PROJECT

2.1 PURPOSE

SIFT was originally designed as a set of SWIC dependent
capabilities; the tools presented may be used, however, as a
reference for future communications analytical capabilities. In
order to understand the purpose and use of SIFT, an overview of SWIC
is offered. This section briefly describes the role of SIFT in 'he
overall SWIC capability. It is not intended as a detailed
explanation of SWIC but rather as background information for ti
reader.

2.2 A BRIEF FAMILIARIZATION WITR SWIC

The Survivable Warning Information Concept is an approach
currently under evaluation which would modify the present TWI/AA
system. SWIC would provide a distribution of summary messages and
streamlined event messages at low data rates for jam-resistance
purposes. The sumary and streamlined event messages are
bit-oriented rather than ASCII character strings. Presently, the
SWIC capability has been modelled for the three sensors Pave Paws
East (PPE), Pave Paws West (PPW), and the Simplified Processing
System (SPS).

In contrast, the Current System Capability takes scenario data
and generates ASCII character string event messages and transmits
them at a higher data rate. Throughout this document the
capabilities provided by SIFT will compare Current System Capability
statistics to SWIC capability statistics. The purpose and
description of these statistics will be discussed under each tool's
section. At this point, SIFT has been tested with user accepted
scenario data for Current and SWIC, but may also be tested with
other scenarios.

Figure 2-1 offers a general schematic of the Current System
Capability and the role of the following tools: Current System
Communications Channel Interface, Tabular Formation and Display, and
the Statistics Data Collection Capability. Similar to Figure 2-1,
Figure 2-2 presents the Statistics Data Collection Capability and
the Tabular Formation and Display Tool as used for the SWIC
capability.

At this point the reader should note that the term "SWIC'
refers to a) the comparative project as a whole, and b) the
capability itself, as compared to the Current System Capability.
From this point on, the convention in this document will be to

:-:' 8
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shorten the Current System Capability to simply 'Current' and to use
'SWIC' in the specific latter sense, unless explicitly stated
otherwise.

3.0 STATISTICS GENERATION TOOLS

3.*1 OVERVIEW

The Current System Communications Channel Interface (CCINT) and
the Statistics Data Collection Capability (STATGET) are a statistics
generation/collection joint capability. While CCINT is designed
specifically for Current, STATGET may be used for both Current and
SWIC and more generally, for applications which require continuous

* real-time collection of on-going generated statistics. Briefly,
CCINT generates and updates 51 statistics describing Current's
performance for each process iteration, i.e., each sensor message.
STATGET works with CCINT in that it signals CCINT by setting the

* appropriate statistics event flag when it is free to receive and
process the next statistics arrays. The arrays are then passed
through a common buffer area. The specifics of each tool are as
follows.

3.2 CURRENT SYSTEM COMMAND CHANNEL INTERFACE

3.2.1 Functional Design

The purpose of CCINT is to receive messages from three sensors
PPE, PPW, and SF5 and to send the messages as ASCII character
strings to the transmitter of three communications channel models
according to message generation times. Should the channel be
unavailable for message transmission due to the additional
processing it must perform, CCINT stores the message in an
appropriate holding buffer. When CCINT reads a set channel event
flag, it then checks the queue of waiting messages. If the holding
buffers contain any messages, the message with the earliest

* - generation time, i.e., at the top of the queue, is then sent to the
transmitter through the use of several interface routines, and the
message in question is stored at the bottom of the appropriate
queue. Should CCINT detect empty holding buffers and a free
channel, the message in question is passed to a transmitter and
the iteration begins again.

The channel model used supports two types of protocol: full
duplex and broadcast which enable the channel's receiver to send a
rejection message back to the transmitter if the message was
received in error.

i11



The common buffer area mentioned above is actually a resident
common region which is memory resident. Data is passed between
CCINT and the channel model by use of this resident common.

As a statistics tool, CCINT generates/updates 51 statisticswhich are passed through common blocks to STATGET for display on the

"Internal System Operations (ISO) Summary" and the "Delay Summary"
displays. (Refer to Section 4.2 for a detailed description of these
tables). CCINT generates the statistics from sensor messages that
are opened and read using variable named input files; conceivably
any scenario's three sensors can be used as input. Inherent to the
design of this module, CCINT assumes:

a) a Current sensor-end to command center-end run; and

b) an ADCCP communications type model.

3.2.2 User Interface

The user should be aware that because CCINT is a
behind-the-scenes message and statistics data collector, it is
dependent on the following SWIC project software modules:

- STATGET
- an ADCCP communications type model
- a command center simulator.

The following schematic (Figure 3-1) describes CCINT's position
in relation to the above modules.

3.2.3 Results

The specific definitions of each statistic are provided in
Appendix B. In general, the statistics which CCINT generates
provide the user with message, launch, and module performance
information. Since CCINT is an analytical tool for Current, its
statistics also serve as a comparative tool when examining SWIC's

:':: performance.•

3.3 STATISTICS DATA COLLECTION CAPABILITY

3.3.1 Introduction

STATGET is a supervisory task responsible for the efficient
collection and storage of statistical data. The statistical data
are produced by cooperating tasks which comprise the SWIC or Current
capabilities. By use of event flags (for the passing of commands)
and resident common (for the sharing of statistical data), STATGET

12
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transfers statistical data to an output file in real-time with
minimum impact to the performance of other tasks. The specifics of
the STATGET mechanism are presented below.

3.3.2 High Level Functional Description

STATGET obtains input data from a shared area of computer
memory, i.e., resident common. Each statistics generating task
(SGT) updates the data it produces in a unique part of resident
common. STATGET shares all of these memory areas and can therefore
access the most current statistical data at any time for potential
display purposes.

Once STATCET is invoked, it reads portions of resident common
to obtain specific information used for a unique header record.
This header record is the first data written to the output
statistics file and serves as identification for the file during its
life cycle. The header record uniquely identifies an output file
during its life cycle by including such data items as
filename, date/time of creation, communications concept model,
scenario used, ...etc. After writing the header record to the new
output file, STATGET then begins its normal data collection cycle.

STATGET makes use of an interval timer whose function is to
invoke the STATGET data collection cycle. A predefined,
user-determined time slice dictates the length of time between cycle
iterations. Once STATGET is signalled by the timer, the task
obtains input data for transfer to the output file, thus beginning
the cycle again. STATGET then:

(1) resets the interval timer
(2) issues a "cease updating resident common" command to all

SGTs
(3) waits for all SGTs to halt their updating processes
(4) transfers all current statistical data from resident

common to internal storage buffers
(5) issues a "resume updating resident common" command

to all SGTs
(6) transfers data from internal storage buffers to the

output file
(7) checks to see whether the simulation run is complete

If the simulation run is not complete, the above cycle is
repeated at equal time intervals signalled by the timer. A
high-level schematic of the statistics gathering process is provided
in Figure 3-2.

14
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3.3.3 Results

The end product of STATGET is a sequential statistics file
jstored on magnetic disk. This file is written unformatted (without

any conversion) to the output device in order to minimize I/O
transfer time. Two types of data records are written to the file:
a header record and an unspecified number of data records.

Data records are of fixed length and contain two primary key
fields: the integer time in seconds at which the data was created,
and statistics code (statcode) used to uniquely categorize the
statistical counts in the data record. The time field is used to
order the data for proper display by the Tabular Formation and
Display Routine (STATFORM). The statcode is also used to map the
statistical counts into individual fields on the selected formatted
tabular displays. Appendix C presents detailed formats for both
header and data records. The statcode concept will be amplified in
section 4.2.

3.3.4 Stand-Alone Utility Functions

As a convenience to users and analysts, three stand-alone
utility routines were written to provide additional capabilities not
provided by STATGET:

o sort a statistics output file by increasing values
of time.

o create a formatted printout of any statistics output
file.

o create a formatted file of user selectable statistics.
The statistics may be extracted from up to six data
files.

These utility routines are described as follows.

Sort Utility

Due to the asynchronous nature in which the SGTs are executed
by the host computer, data records written to the output file are
not always in ascending time order. STATGET makes no attempt to
time order the data before records are written out to the file since
this extra processing would add unjustified overhead to the data
collection process. The time ordering of data records, however, is
critical in the next phase of processing: the formation and display
of the statistical information by STATFORM.

The absence of a generalized sort/merge utility prompted the
writing of SORTll. SORTl is a stand-alone, interactive sort

16
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4

program which accepts the name of an unsorted statistics data file
as input. From this, it then creates an intermediate indexed
sequential file. The indexed file is then read back in sorted
order, one record at a time, by means of the time field, which is
used as a minor key to allow for the possibility of multiple data
records generated at the same time. As the sorted records are
retrieved from the indexed file, they are written out to a new
sequential data file. This new data file is identical in format to
the original input file with the exception that the data records are
ordered by increasing time. At the completion of the file creation
process, the intermediate indexed file is deleted. The new sorted
sequential file is now in proper order to be accepted by SIFT's
STATFORM. The disposition of the original unsorted input file is
left up to the user.

SORTI1 produces a report on the operator's terminal consisting

of the following information:

a) the start time for the entire process

b) an indication for each group of 100 records
processed from the unsorted input file

c) the end time for the sort phase

d) an indication for each group of 100 records
transferred from the intermediate indexed file to
the final sorted sequential file

e) the end time for the entire process

Formatted Print Utility

During module checkout, it is necessary to examine the contents
of a statistical output file. Since the file is unformat.ed, it is
not user readable. The function of the DUMPIT utility is to convert
the unformatted data file into a neatly formatted, multi-page report

7. that would serve as a hardcopy to the user for analytical purposes.

DUMPIT prompts the user for the name of a sorted statistics
file. Once the filename is entered, the file is read back
unformatted. At this time a new formatted print file is created.
The new output file consists of a header page followed by the
necessary number of data pages to display the contents of the
original unformatted data file. The header page lists the complete
contents of the input file's header. All subsequent pages display
the time ordered statistical data, along with the associated

17
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statcode of each data record. Figures 3-3 and 3-4 are samples of a
typical header and data page, respectively.

-o&mtted R& Z!ractin Utility

Often, only a small subset of the large collection of generated
- statistics is needed for capability analysis purposes. EXTRACT is

,-. *an independent task which allows a user to select a subset of up to
30 unique statistics located in a maximum of six input data files.
The data is written out in time order Lu a formatted print file.
Each output record, except the first which is a header record,

* contains the user-selected statistics written out in a
user-specified order.

As input to the utility are the names of the sorted statistics
files and interactive user input. The first record written is a
special header record. Unlike the aforementioned header record,
this one cites the total number of extracted statistics and their
corresponding buffer locations. The buffer location for each
desired statistic is obtained from the report included in
Appendix B. Figure 3-5 displays a typical output file created by
the EXTRACT utility.

4.0 STATISTICS DISPLAY TOOLS

- 4.1 OVERVIEW

Once CCINT and STATGET are run, the statistics they generate
and collect respectively are ready for display purposes. The
Tabular Formation and Display Tool (STATFORM) and the Side-by-Side
Graphical Display Capability (BIGRAPH) provide two clear examples of
how message, launch, and performance statistics may be displayed for
capability analysis and Proof-of-Concept purposes.

4.2 TABULAR FORMATION AND DISPLAY

4.2.1 Introduction

STATFORM is a stand-alone, interactive task which retrieves and
formats statistical data into tabular displays. The displays are
used to compare performance parameters for both SWIC and Current.
A friendly user interface is provided which allows the terminal
operator increased control over the data being displayed. These
capabilities are described in the following general functional
description. The detailed processes involved in transforming
statistical output files into formatted displays are too lengthy to
include here; hence, they are discussed in Appendix A.

18
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TjADER RECORD

8 2 1 3 5 31 30 32 34

TINE -. ..----- STATISTICS ----

100 0 0 0 0 0 0 0 0
10 0 0 9 1 0 0 2 0
20 0 0 14 2 0 0 4 0
10 0 0 17 2 0 3 5 1
140 0 1 18 2 0 5 8 2
150 0 2 22 3 0 5 9 2
160 0 4 25 3 0 7 1I 2
170 0 4 31 4 0 ii 12 3
18 0 7 3 5 0 13 13 3
190 0 9 37 5 0 15 13 3
200 0 19 43 7 0 8 7 5
210 0 22 49 8 0 19 23 6
220 0 26 52 8 0 20 26 6
230 0 28 55 9 0 23 31 7
24 0 33 57 10 028 33 8
25 0 46 62 11 0 30 33 8
260 0 49 64 12 0 35 36 9
27 0 55 69 13 0 37 36 9

Figure 3-5. EXTRACT Utility: Sample Data Page
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4.2.2 High Level Functional Description

STATFORM obtains its input data from four sources:

(1) statistical output file& created by STATGET
(see Section 3.3)

(2) tables which allow statistical counts to be mapped
into their proper locations on one of the formatted
displays

(3) a file containing the names of input files to process
(4) interactive user input to control the data update interval

and tabular display selection

Statistics files generated by STATGET have been discussed in
Section 3.3. It should be noted that STATFORM processes a maximum
of six unique statistics files. This maximum is not a program
limitation, but is imposed by the current number of communications
capabilities (2) and the number of sensor models presently being
tested (3).

The tables used by STATFORM serve to map the large volume of

available statistics into the suite of tabular displays. The two
tabular forms are:

0 a statcode mapping table which stores all statistics
associated with a particular statcode into contiguous
locations within an internal storage area (large
holding buffer)

o five individual screen mapping tables (one for each
tabular display) which perform the routing of statistics
from the large holding buffer to unique tabular display
locations

The names of the input statistics files are contained in a
separate file. This file is updated using one of the standard text
editors in order to achieve program independence from any particular
set of input files.

An interactive operator interface is provided which allows the
user control over the following functions:

o the rate at which data is refreshed on a tabular display
o the selection of a particular tabular display
o the length of time a screen can be viewed once it has

been refreshed with new data (freeze frame feature)
0 the explicit restart command which reactivates the

refresh cycle

22



o the ability to input a future time at which data is to be
displayed.(fast forward feature)

o the ability to unconditionally terminate the STATFORM
procedure

The above capabilities are discussed in more detail as part of
the STATFORM data processing cycle.

The following 18 steps, although numerous, are offered so that
the reader may better understand the details of this cycle without
viewing the software itself.

- Step-By-Step Procedural Description

Step 1 reads in the Global Mapping Matrix described in
Appendix A. This matrix allows the statcode elements
to be stored as they are read in.

Step 2 reads in the individual Screen Mapping Matrices.
These matrices described in Appendix A, allow
individual statcode elements to be mapped into
their respective locations on the tabular displays.

Step 3 reads in the file containing the names of the
statistics files to process.

Step 4 prompts the operator for the screen refresh interval.
This time interval governs the. rate at which any

*tabular display is filled with a new set of
time-dependent data.

Step 5 loads a unique screen buffer (character array) for
each of the five tabular displays with default
starting values. These are the values that are
displayed until the first refresh interval occurs.

Step 6 displays the default values on the tabular display.
*. This is the default display brought up by STATFORM

at the beginning of execution.

23



Step 7 enables the operator request option. This is merely
the invocation of a QIO request to the System
Executive. In this manner, an operator can interrupt
the normal flow of events and request that a certain
action be carried out. The alternate function keypad
located on the right hand side of the VT-100 keyboard
is used as the operator's mode of communication.
Steps 17 and 18 describe the available operator
options.

Step 8 initiates the interval timer (a call to the MARITIME
directive). The timer will signal STATFORM via an
event flag when it is the proper time to refresh
the displays.

Step 9 is responsible for reading all statistics files whose
names were input in Step 3. For each input file, data
is read a record at a time and mapped into the large
holding buffer (global map). Each file is read until
a record is encountered whose time tag exceeds the
next time to display statistics. When this step
terminates, the data needed to show all tabular
displays is available. This data is current relative
to the present display time.

Step 10 utilizes the five screen mapping matrices input via
Step 2. A module exists for each tabular display
which extracts the proper statistics from the large
holding buffer and maps them into a display
character array (local map). At refresh time, the
contents of this character array is routed to its
associated tabular display.

Step 11 detects if an operator request has occurred. Operator
requests are input via the alternate function keypad.
The QIO function enabled in Step 7 detects when one
of the alternate keypad function keys has been
pressed. An event flag is then set which is
detected by STATFORM. STATFORM then services the
request. Operator requests are processed in Step 18.

Step 12 is invoked once the interval timer signals STATFORM
to refresh the data associated with the tabular
displays. This step is invoked only if an operator
request has not occurred first. When the display
is being updated, operator requests are temporarily
disabled.
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Step 13 transfers the contents of a character array (filled
in Step 10) to the currently selected tabular display.
This is accomplished by appropriate calls to the Form
Driver Component of the Forms Management System
(FMS), a DEC software product.

Step 14 saves the current contents of all tabular display
character arrays. This is necessary because data
gathered for the next refresh time is also stored
in the same character arrays used for the current
time. It is possible for an operator request to
occur prior to the next refresh time; if the request
is for a particular display, the data displayed
is obtained from the character arrays saved by
this step.

Step 15 computes the next time to display data. This time is
made known to all tabular display generation modules
(Step 13) and the input file read module (Step 9).

Step 16 transfers control back to the head of the data
processing loop (Step 7). A transfer of control
occurs at this step whenever the interval timer
signals a normal refresh before an operator request
is detected.

Steps 17 and 18 are executed whenever an operator request is
encountered before a normal refresh cycle commences.
The operator makes requests known to STATFORM by
pressing one of a series of predefined function keys
located within the alternate keypad of a VT-100

S.. terminal. The following alternate keypad function
keys will produce the following responses:

PF: Pause with the current tabular display at

the current time shown on the display. The
screen will remain static for as long as the
operator desires.

PF2: Proceed with the current tabular display.
The normal updating cycle is resumed at the
user specified update interval (entered
in Step 4).

PF3: Unconditional termination of all STATFORM
processing.
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PF4: Fast Forward Mode. The user is prompted for
a time at which data is to be displayed on
the current tabular display. The time
entered must be greater than the current
time visible on the tabular display. If
not, an error message is displayed followed
by a reprompt. This feature allows the user
to skip a significant amount of data by
"leapfrogging" through his data files.
The speed at which the new data is obtained
is much faster than normal processing.
After all the data for the new time has been
obtained, STATFORM can proceed only forward
from this time.

The next five numeric keys are used to select a particular
tabular display. These keys should be pressed only after
a pause is in effect (PF). Examples of all five displays
are in Figures 4-1 through 4-5.

1: Show the Internal Operations Summary (ISO) display.

2: Show the PAVE PAWS EAST (PPE) Detail display.

3: Show the PAVE PAWS WEST (PPW) Detail display.

4: Show the Simplified Processing System (SPS)
Detail display.

5: Show the Delay Summary display.

Any other function key or keyboard key that is pressed results

in a diagnostic at the bottom of the display in bold blinking
characters. The operator may then select a correct function key.
At the completion of Step 18, control resumes at Step 7.

Although the purpose of STATFORN is to display data for the

SWIC project, the concepts behind the data mappings are general
enough to be used as a tool for data comparison in additional
applications. Appendix A discusses these concepts' processes in
further detail.

4.2.3 Results

STATFORN transforms statistical output files into one of a
suite of formatted tabular displays. The terminal operator has easy
control over the choice of display as well as the rate at which all
displays are updated. Simple tables and matrices are used to define
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the mapping of raw statistical data into particular displays. These
data structures were designed to allow individual statcodes to be
redefined without affecting the processing software.
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4.3 SIDE-BY-SIDE GRAPHICAL DISPLAY CAPABILITY

4.3.1 Functional Design

BIGRAPH was designed under the SWIC project for Current/SWIC
comparative purposes. DIGRAPH provides the user with two sets of
screen displays as output, each for Tektronix 4025 terminals. The
capability references Plot-10, Zeta, and FAST routines (for the
graphics work) and rounding and hierarchy routines written by the
authors. It should be noted that because of recent enhancements,
however, BIGRAPH serves as a prototype to PLOTEK, a more general
graphical capability providing the user three screen displays as
output for one Tektronix 4025 terminal. A forthcoming PLOTEK User's
Manual will cover these enhancements by explaining in detail the

user requirements and interface for this newer graphics capability.

An overview BIGRAPH schematic is offered in Figure 4-6. In
general, each screen display contains a top static graphic display
and a bottom interactive time-step. (Refer to Figure 4-7,8). Both
Screen I and Screen II's graphs provide the user variable axis
labels, axis increments, legend, and screen title. The user
determines the number of curves to be plotted but beyond four curves
the display appears cluttered. Any of these curves may be drawn in
solid, dashed, and dotted (and various combination) line types. The
user may also choose special symbols to identify each of the curves
by referencing the Zeta routines.

After the graph is drawn, the user enters a series of times
(which must be in multiples of ten seconds). For each time entered
by the user, the data comprising the curves on the above graph are
displayed below under appropriately labelled column headings. If
the user enters a time which is not a multiple of ten seconds, a
warning tone and error message result. The user is then reprompted.

Screen I displays one graph/tabular set while Screen II
provides the capability of displaying one to three graph/tabular
sets determined by a subset of Tektronix function keys: Fl, F2, and
F3. To exit a Screen II display and hence select a new one, the
user must enter an exit time of 999 from the host terminal. Once
this has been done, the user may select from any of the previously
defined function keys. Function key PT on the host terminal
terminates the program.

Input data may specify each curve as a separate data file,
i.e., a maximum of 16. As more efficient use of I/0, each screen
may require one data file, i.e., a maximum of four.
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Figure 4-8. BIGliAPH Display Sample: Screen HI's Three Displays

(Continued)
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Presently, the BIGAP legend will acsoodate 5, one-line

curve descriptions and appears in the top-left or top-right quarter
of the graph. The screen title may be off-centered and decreased in

* character height if desired. Depending on the number of curves
plotted, the user may wish to enlarge/shrink the size of his graphs
accordingly.

4.3.2 User Interface

* The user must reference the mainlines CRPLOYT and FEBDEKO to
display the present Current/SWIC example. Should the user require
greater flexibility, the previously mentioned PLOTEK is offered.
Briefly, PLOTEK allow for run-time sizing, legend design, and axis
lengths interaction.

4.3.3 Results

The primary results of BIGRAPE are:

a) its use as a Current/SWIC comparative tool for performance
analysis; and

b) its use as a prototype to PLOTEK.

As an aside, with an average number of users on the CONCAP
PDP-11170, BIGRAPH uses approximately seven seconds for plotting
tine. Interactive response tine for each input is approximately two
seconds while total run-time is completely dependent on the number
of user inputs.

5.0 FUTURE UIANCDIENTS AND CLOSING COMMENS

The capabilities provided by SIFT can be improved in the two
areas as follows.

ISIIatfo

A desirable enhancement to STATFORM is a "reverse frame"
capability. This would allow an operator to view any tabular
display at any time prior to the current time. Normal operator
functions may then be exercised.
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toi the "oar future, the DIGP3 package my include:

a) a lore detailed tise-stqp procedure in which additional
sensor message information is expended upon; and

b) axis pointers to that tim interval presently beig
exmmined.

In closing, SIFT capabilities were developed as, Current/SWIC
modules but with additional embancemuts, they my lie used as
general statistics generatin, collection. and display tools f or
commicat ions simlatiem capabilities. SIFT may also be viewed as
a gu~ide for future coimications simualation analysis where two
capabilities at be compared. And finally, it is important to note

* that SIFT was designed and is presently seen as an analyst's set of
tools,, whose purpose is to aid In the assessmnt of SWC'
perfoance.
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APPENDIX A

THE DATA APPING PROCESS

A.1 OVERVIEW

This appendix discusses the data mapping processes involved in
transferring information obtained from the statistical input files
(generated by STATGET) to one of five tabular displays. The mapping
process is both global (file to large holding buffer) and local
(large holding buffer to character array). Intermediate tables
(mapping matrices) are needed along the way and are generated by
special purpose modules which are also discussed. Table A-1 depicts
the entire data mapping process.

For the SWIC project, a tabular display is envisioned as an ordered
set, D, of elements (T, L). The first coordinate (T) denotes the
data type of a displayable element: numeric or character. The
second coordinate (L) denotes the length, in characters, of the data
item as it will appear on the tabular display. The order in which
the elements of the set D appear directly corresponds to the order
in which the display generation routines fill in the data items on
the tabular display of interest. This order is well-defined and is
known to the designer of the tabular display. The data type and

* . length attribute of each displayable item are also known. In the
discussion which follows, N will denote the number of ordered pairs
in the set D (the number of elements displayed). The ordering is
made precise by using subscripts in the definition of D:

D- { (Ti, L.) I j-1,2,3,...,N) (1)

With this definition of a tabular display, we now proceed to
describe global mapping procedures. Let S denote the set of all
statistics of interest. The set S is generated by all statistics
generating tasks (SGTs) comprising both SWIC and Current. Each SGT
can compute many statistical quantities. For this reason,
statistical quantities generated by the same SOT were grouped into
ordered sets called statcodes.
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Each SGT is responsible for at least one statcode. The statcodes
induce a partition on S. The totality of all statcodes generate S
and the statcodes are mutually exclusive. If S. denotes
the i'th statcode, N. denotes the number of elements in S., NI
denotes the number oi statcodes, and e.. denotes the j'thlelement of
the i'th statcode; then the following r~lationships hold:

Si u { e. I j - 1,2,...,N i } (2)

S cs (3)
i

S -S u S2 u ... U s (4)
N
S

Si nsj - 0 for all i o j (5)

Equation (2) formally defines a statcode as a set of ordered
elements. Equation (3) states that a statcode is a proper subset of
the set of all statistics of interest. Equation (4) states that the
union of all the statcodes generates the set of all statistics.
Equation (5) then expresses that the statcodes are mutually
exclusive as sets.

The statcode is a convenient entity to use since it is composed of a
well-defined set of statistics (see Appendix B). Statcodes also
correspond to data records written to statistical output files

generated by STATGET (section 3.3). The first mapping discusses the
global mapping of statcodes into an internal area of storage called
the "large holding buffer".

4A.2 THE GLOBAL NAPPING

As data is read from the statistical input files, the statistics in
each record (statcode) are stored into contiguous locations in a
large holding buffer. This buffer is large enough to hold 303

statistics of interest (represented by 36 unique statcodes). Any
data record representing the same statcode will always map into the
same set of storage locations within the large holding buffer. This
is accomplished via a table (Global Mapping Table) consisting of 36
rows (one for each statcode), i.e., the j'th row of the table
corresponds to the j'th statcode (j=1,2,...,36). Each table row
consists of the following elements:
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a) the number of elements in the statcode
b) the starting location within the large holding buffer

at which to begin storing the statcode elements

Statcodes are read in sorted order from statistics files until all
data records have been retrieved whose time-tags do not exceed the
current refresh time. Each unique statcode will occupy unique
storage locations within the large holding buffer. This has the
effect of overlaying the locations reserved for a particular
statcode with elements for only that particular statcode.
Furthermore, the data contained within the large holding buffer will
always be up-to-date (subject to the refresh time). A
representation of this global mapping process is shown in
Table A-1. Table A-2 presents time global mapping table format and
its relation to the large holding buffer.
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< ---- LARGE HOLDING BUFFER ->

I statcode 1 I statcode 2 i • • • I statcode 20 i • • • I statcode 36

1 89 115 121 299 303

GLOBAL MAPPING MATRIX

STATCODE #ELEMENTS STARTING LOCATION WITHIN BUFFER

1 8 1

2 1 9

20 7 115

36 5 299

Table A-2. Global Mapping Table
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A.3 THE INTERMEDIATE MAPPING

The process of mapping statcodes into the large holding buffer
solves the problem of retrieving and storing only the most current
statistics subject to the current refresh time. We now describe an
orderly way of mapping the statistical counts stored in the large
holding buffer into smaller internal storage areas. There will be
one storage area for each tabular display. These areas will be
referred to as "screen character vectors".

A tabular display consists of data items possessing the following
characteristics:

o each item is contained within a unique statcode
o each item occupies a unique element position within

its statcode
o each item occupies a unique element position with the

large holding buffer
o each item consists of a well-defined number of displayable

characters

For each tabular display, an ancillary table called the Raw Screen
Data Table is constructed. This table has as many rows as there
are displayable data items on the tabular display. The i'th row in
the table corresponds to the i'th data item filled in on the
tabular display. Each row of the table contains three pieces of
information:

a) the statcode of the data item
b) the data item's element position within the statcode
c) the number of displayable characters for the data item

From this readily obtainable information, an operator can refer to
any data item displayed on a screen via its statcode and element
number within the statcode. This convenient table is included for
convenience and is illustrated in Table A-3 for the Internal
Operations Summary Display. For clarity's sake, not all 42
displayable data items are presented. The role of the intermediate
mapping function is displayed in the central portion of Table A-I.
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SCREEN STATCODE NUMBER OF
ELIMENT STATCODE ELEMENT DISPLAYABLE

* NUMBER DESIGNATOR NUMBER CHARACTERS

- 1 4 3

2 7 15 3

3 7 16 3

4 34 1 3

39 27 12 4

40 28 25 4

41 28 26 4

42 33 2 4

Table A-3. ISO Display: Screen Data Table

A.4 THE LOCAL MAPPING

The information contained in the Raw Screen Data Table allows
'. displays to be defined quickly and easily. However, one final

transformation is needed to convert the statcode designator and the
statcode element number into a pointer which references the large
holding buffer. Such a transformation requires the Raw Screen Data
Table as input and generates a Screen Mapping Matrix on a
one-to-one basis as output. With this output, a direct route is
established between the large holding buffer and the set of tabular
displays.

Specifically, each Screen Mapping Matrix has as many rows as its
corresponding Raw Screen Data Table. Each row of this matrix
contains the following information:
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o screen element number (destination)
o element number within the large holding buffer (source)
o number of displayable characters in the element

It is this final mapping process utilized by STATFORM that
populates the tabular displays with values. This local mapping
process is depicted on the right-hand side of Table A-1.

The Screen Mapping Matrix corresponding to the Raw Screen Data
Table is given in Table A-4.

SCREEN BUFFER NUMBER OF
ELEMENT ELEMENT DISPLAYABLE
NUMBER NMB CHARACTERS

1 4 3

2 73 3

3 74 3

4 279 3

39 180 4

40 209 4

41 210 4

42 275 4

Table A-4. ISO Display: Screen Mapping Matrix
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To sunnarize, the above procedures are equivalent to a composition

of functions. The first function maps a statcode into the large
holding buffer via the Global Mapping Table. The second function
maps elements of the large holding buffer into their respective
tabular display locations using the Screen Mapping Matrices. An
intermediate transformation is needed to map each Raw Screen Data
Table (operator oriented) into its Screen Mapping Matrix (program
oriented).

In actual use, these procedures were quite flexible. The original
statcode definitions changed several times. The amount of effort
needed to accommodate these changes was minimal and took the form
of making changes to several of the tables. No changes were made
to the existing STATFORM software, an attest to STATFORM'S
flexibility.
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APPENDIX B

STATOODES AND THEIR ASSOCIATED STATISTICS
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STATCODE -1 SYSTEM -SWIC SENSOR -PPE

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

1 1 TW MESSAGES GENERATED
2 2 MT MESSAGES GENERATED
3 3 QU MESSAGES GENERATED

4 4 TOTAL EVENTS GENERATED
5 5 WARNING SUMMARIES GENERATED
6 6 # MISSILES LAUNCHED
7 7 # OBJECTS
8 8 # OBJECTS IN BOOST

STATCODE - 2 SYSTEM - SWIC SENSOR - PPE

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

9 1 ***** NOT IN USE AT THIS TIME ****k
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STATCODE - 3 SYSTEM - SWIC SENSOR - PPE

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

10 1 TW MESSAGES SENT
11 2 AA MESSAGES SENT
12 3 QU MESSAGES SENT
13 4 WARNING SUMMARY MESSAGES
14 5 TOTAL EVENT MESSAGES SENT
15 6 TW MESSAGES WAITING
16 7 AA MESSAGES WAITING
17 a QU MESSAGES WAITING
18 9 WARNING SUMMARY MESSAGES WAITING
19 10 TOTAL EVENT MESSAGES WAITING
20 11 OBJECTS IN EVENTS
21 12 OBJECTS IN SUMMARY
22 13 WARNING SUMMARY AVERAGE DELAY
23 14 AA AVERAGE DELAY
24 15 TW AVERAGE DELAY
25 16 QU AVERAGE DELAY
26 17 WARNI NG SUMMARY PEAK DELAY
27 18 AA PEAK DELAY
28 19 TW PEAK DELAY
29 20 QU PEAK DELAY

STATCODE - 4 SYSTEM - SWIC SENSOR - PPW

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

30 1 TW MESSAGES GENERATED
31 2 AA MESSAGES GENERATED
32 3 QU MESSAGES GENERATED
33 4 TOTAL MESSAGES GENERATED
34 5 WARNING SUMMARIES GENERATED
35 6 #MISSILES LAUNCHED
36 7 #OBJECTS
37 8 #OBJECTS IN BOOST
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STATCODE -5 SYSTEM -SWIC SENSOR -PPW

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

38 1 ***** NOT IN USE AT THIS TIME *

STATCODE " 6 SYSTEM = SWIC SENSOR - PPW

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

39 1 TW MESSAGES SENT
40 2 AA MESSAGES SENT
41 3 QU MESSAGES SENT
42 4 WARNING SUMMARY MESSAGES
43 5 TOTAL EVENT MESSAGES SENT
44 6 TW MESSAGES WAITING
45 7 A MESSAGES WAITING
46 8 QU MESSAGES WAITING
47 9 WARNING SUMMARY MESSAGES WAITING
48 10 TOTAL EVENT MESSAGES WAITING
49 11 OBJECTS IN EVENTS
50 12 OBJECTS IN SUMMARY

" 51 13 WARNING SUMMARY AVERAGE DELAY
52 14 AA AVERAGE DELAY
53 15 TW AVERAGE DELAY
54 16 QU AVERAGE DELAY
55 17 WARNING SUMMARY PEAK DELAY
56 18 AA PEAK DELAY
57 19 TW PEAK DELAY
58 20 QU PEAK DELAY
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STATCODE w 7 SYSTEM - CURNT SENSOR - PIE

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

59 1 #MISSILES LAUNCHED
60 2 #OBJECTS
61 3 #OBJECTS IN BOOST

* 62 4 #RPTD OF AA
63 5 #RPTD OF TW
64 6 #SENT TO COM CHANNEL (AA)

* -' 65 7 #SENT TO COX CHANNEL (TW)
66 8 #WAITING FOR COM CHANNEL (AA)
67 9 #WAITING FOR COM CHANNEL (TW)
68 10 AVERAGE DELAY (A)
69 11 AVERAGE DELAY (TW)
70 12 PEAK DELAY (AA)
71 13 PEAK DELAY (TW)
72 14 TOTAL EVENTS REPORTED
73 15 TOTAL EVENTS SENT TO CON CHANNEL
74 16 TOTAL EVENTS WAITING

STATCODE * 8 SYSTEM - CURNT SENSOR = PPE

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

75 1 ***** NOT IN USE AT THIS TIME *****

54



a .:.:: . .h .a a a. . .. : .. _ : , ,., -: : .. a.a a . . . , - , a: i% , - • , ,i , i .: - -

STATCODE - 9 SYSTEM = CURNT SENSOR - PPW

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

76 1 #MISSILES LAUNCHED
77 2 #OBJECTS
78 3 #OBJECTS IN BOOST
79 4 #RPTD OF AA
80 5 #RPTD OF TW

81 6 #SENT TO COM CHANNEL (AA)
82 7 #SENT TO COM CHANNEL (TW)
83 8 #WAITING FOR COM CHANNEL (AA)
84 9 #WAITING FOR COM CHANNEL (TW)
85 10 AVERAGE DELAY (AA)
86 11 AVERAGE DELAY (TW)
87 12 PEAK DELAY (AA)
88 13 PEAK DELAY (TW)
89 14 TOTAL EVENTS REPORTED
90 15 TOTAL EVENTS SENT TO COM CHANNEL
91 16 TOTAL EVENTS WAITING

STATCODE = 10 SYSTEM - CURNT SENSOR - PPE

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

92 1 ***** NOT IN USE AT THIS TIME *

STATCODE = 11 SYSTEM - SWIC SENSOR - PPE

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

93 1***** NOT IN USE AT THIS TIME *
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STATCODE - 12 SYSTEM - SWIC SENSOR - PPW

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

94 1 NOT IN USE AT THIS TIME ,

STATCODE - 13 SYSTEM - SWIC SENSOR - PPE

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

95 1 NOT IN USE AT THIS TIME *

STATCODE - 14 SYSTEM - SWIC SENSOR = PPW

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

96 1 ***.* NOT IN USE AT THIS TIME *****

STATCODE - 15 SYSTEM - SWIC SENSOR - SPS

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION
--- -

97 1*** NOT IN USE AT THIS TIME *****
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STATCODE = 16 SYSTEM = CURNT SENSOR - PPE

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

98 1 TOTAL EVENT MESSAGES RETRANSMITTED
99 2 #AA EVENTS RETRANSMITTED

100 3 #TW EVENTS RETRANSMITTED

STATCODE - 17 SYSTEM = CURNT SENSOR - PPW

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

101 1 TOTAL EVENT MESSAGES RETRANSMITTED
102 2 #AA EVENTS RETRANSMITTED
103 3 #TW EVENTS RETRANSMITTED

STATCODE - 18 SYSTEM - CURNT SENSOR - SPS

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

104 1 TOTAL EVENT MESSAGES RETRANSMITTED
-: 105 2 #ML EVENTS RETRANSMITTED

106 3 #SL EVENTS RETRANSMITTED
107 4 #ND EVENTS RETRANSMITTED

5
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STATCODE 1 19 SYSTEM - SWIC SENSOR - PPE

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

108 1 #MSGS RECEIVED IN ERROR
109 2 lfS RECEIVED CORRECT
110 3 #OP MSGS RECEIVED CORRECT
111 4 #A EVENT NSGS RECEIVED CORRECT
112 5 #TW EVENT NSGS RECEIVED CORRECT
113 6 #QU EVENT MSGS RECEIVED CORRECT
114 7 #STATUS fSGS RECEIVED CORRECT

STATCODE - 20 SYSTEM " SWIC SENSOR " PPW

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

115 1 #3SGS RECEIVED IN ERROR
116 2 #WS RECEIVED CORRECT
117 3 #OP MSGS RECEIVED CORRECT
118 4 #AA EVENT MSGS RECEIVED CORRECT
119 5 #TW EVENT MSGS RECEIVED CORRECT
120 6 #QU EVENT MSGS RECEIVED CORRECT
121 7 #STATUS MSGS RECEIVED CORRECT
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'.STATCODE -21 SYSTEM1 SWIC SENSOR =SPS

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

122 1 *MSGS RECEIVED IN ERROR
123 2 #115 MSGS RECEIVED CORRECT
124 3 #DTR SUMMARY MSGS RECEIVED CORRECT
125 4 #L/A SUMMARY MSGS RECEIVED CORRECT
126 5 #NUD SUMMARY MSGS RECEIVED CORRECT
127 6 #104L SUMMARY MSGS RECEIVED CORRECT
128 7 #OPERATOR SUMMARY MSGS RECEIVED CORRECT
129 8 #AOI SUMMARY MSGS RECEIVED CORRECT
130 9 #TYPE B CONUS NDET MSGS RECEIVED CORRECT
131 10 #TYPE B NON-CONUS NDET MSGS RECEIVED CORRECT
132 11 #MLCH MSGS RECEIVED CORRECT
133 12 #MLCH- FINAL MSGS RECEIVED CORRECT
134 13 #SLCH MSGS RECEIVED CORRECT
135 14 #STATUS MSGS RECEIVED CORRECT

STATCODE -22 SYSTEM - CURNT SENSOR -PPE

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

136 1 ELEMENT NOT CURRENTLY USED
137 2 #EVENT MSGS RECEIVED CORRECT

I.'

138 3 #CONFIDENCE MSGS RECEIVED CORRECT
139 4 #COM STATUS MSGS RECEIVED CORRECT
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tIcAII60 wonR DISCRMflION

-p,

146 1 ILEMN NOT CURENTLY USED

141 2 *LIf xwSS RECEIVED CORRECT
1424 #*OIVK MS S RECEIVED CORRECT

147 4 #11AiT NSC SGS RECEIVED CORREC T

:. TAU01 - 24 ilITSTO" CURNT SENSOR - SirS

10 Il 1 Mll IILIIT NOT URNTYUE

145: 2 SLCH M8QS RECEIVED CORRCT

140 5 #LCl FINAL 1SS RECEIVED CORRECT
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STATCODE " 25 SYSTEM - CURNT SENSOR - SPS

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

149 1 #MISSILES LAUNCHED
150 2 #RPTED OF MSG TYPE ML (16+17)
151 3 #fPTED OF MSG TYPE SL (30)
152 4 #RPTED OF MSG TYPE ND (32)
153 5 #SENT TO CC OF MSG TYPE ML
154 6 #SENT TO CC OF MSG TYPE SL
155 7 #SENT TO CC OF MSG TYPE ND
156 8 #WAITING FOR CC OF MSG TYPE ML
157 9 #WAITING FOR CC OF MSG TYPE SL
158 10 #WAITING FOR CC OF MSG TYPE ND
159 11 AVG DELAY ML
160 12 AVG DELAY SL
161 13 AVG DELAY ND
162 14 PEAK DELAY ML
163 15 PEAK DELAY SL
164 16 PEAK DELAY ND
165 17 TOTAL EVENTS REPORTED
166 18 TOTAL EVENTS SENT TO CC
167 19 TOTAL EVENTS WAITING FOR CC

STATCODE - 26 SYSTEM - CURNT SENSOR - SPS

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

168 1***** NOT USED AT THIS TIME *****
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STATCODE = 27 SYSTEM = SWIC SENSOR SPS

BUFFER ELEMENT
LOCATION 'NUMBER DESCRIPTION

ib9 I #WARNING SUMMARIES GENERATED
170 2 #TIME TO IMPACT SUMMARIES GENERATED
171 3 #LAUiCH AZIMUTH SUMMARIES GENERATED
172 4 #CONUS NUDETS SUMMARIES GENERATED
173 5 #BLUE LAUNCH SUMMARIES GENERATED
174 6 #AOI SUMMARIES GENERATED
175 7 #SAT. TYPE B CONUS EVENT MSGS RECEIVED
176 8 #SAT. TYPE B NON-CONUS EVENT MSGS RECEIVEL
177 9 #MULTIPLE EVENT INITIAL MSGS RECEIVED
178 10 #MULTIPLE EVENT FINAL MSGS RECEIVED
17.9 11 #SAT, TYPE A EVENT MSGS RECEIVED
180 12 TOT NUMBER OF SUMMARY MSGS GENERATED
181 13 TOT NUMBER OF EVENT MSGS GENERATED
182 14 TOT NUMBER OF NUDET MSGS GENERATED
183 15 TOT MULT EVENT MSGS GENERATED
184 16 TOTAL NUMBER OF LAUNCHES

'o.6
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STATCODE . 28 SYSTEM . SWIC SENSOR . SPS

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

185 1 #WS MSGS SENT
186 2 #MS MSGS WAITING
187 3 WS AVG DELAY
188 4 WS PEAK DELAY
189 5 #TIME TO IMPACT SUMMARY MSGS SENT
190 6 #TIME TO IMPACT SUMMARY MSGS WAITING
191 7 TIME TO IMPACT SUMMARY AVG DELAY
192 8 TIME TO IMPACT SUMMARY PEAK DELAY
193 9 #LAUNCH AZIMUTH SUMMARY MSGS SENT
194 10 #LAUNCH AZIMUTH SUMMARY MSGS WAITING
195 11 LAUNCH AZIMUTH SUMMARY AVG DELAY
196 12 LAUNCH AZIMUTH SUMMARY PEAK DELAY
197 13 #CONUS NUDETS SUMMARY MSGS SENT
198 14 #CONUS NUDETS SUMMARY MSGS WAITING
199 15 CONUS NUDETS SUMMARY AVG DELAY
200 16 CONUS NUDETS SUMMARY PEAK DELAY
201 17 #BLUE LAUNCH SUMMARY MSGS SENT
202 18 #BLUE LAUNCH SUMMARY MSGS WAITING
203 19 BLUE LAUNCH SUMMARY MSG AVG DELAY
204 20 BLUE LAUNCH SUMMARY MSG PEAK DELAY
205 21 #AOI SUMMARY MESSAGES SENT
206 22 #AOI SUMMARY MESSAGES WAITING
207 23 AOI SUMMARY MSG AVG DELAY
208 24 AOI SUMMARY MSG PEAK DELAY
209 25 TOTAL SUMMARY MSGS SENT
210 26 TOTAL SUMMARY MSGS WAITING
211 27 AVERAGE AVERAGE DELAY
212 28 AVERAGE PEAK DELAY

0f
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STATCODE - 29 SYSTEM - SWIC SENSOR - SPS

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

213 1 #SAT. TYPE B CONUS EVENT MSGS SENT
214 2 #SAT. TYPE B CONUS EVENT MSGS WAITING
215 3 SAT. TYPE B CONUS EVENT MSG AVG DELAY
216 4 SAT. TYPE B CONUS EVENT MSG PEAK DELAY
217 5 #SAT. TYPE B NON-CONUS EVENT MSGS SENT
218 6 #SAT. TYPE B NON-CONUS EVENT MSGS WAITING
219 7 SAT. TYPE B NON-CONUS EVENT MSG AVG DELAY
220 8 SAT. TYPE B NON-CONUS EVENT MSG PEAK DELAY
221 9 #MULTIPLE EVENT INITIAL MSG MSGS SENT
222 10 #MULTIPLE EVENT INITIAL MSG MSGS WAITING
223 11 MULTIPLE EVENT INITIAL MG AVG DELAY
224 12 MULTIPLE EVENT INITIAL MSG PEAK DELAY
225 13 #MULTIPLE EVENT FINAL MSG MSGS SENT
226 14 #MULTIPLE EVENT FINAL MSG MSGS WAITING
227 15 MULTIPLE EVENT FINAL MSG AVG DELAY
228 16 MULTIPLE EVENT FINAL MSG PEAK DELAY
229 17 #SAT. TYPE A EVENT MSGS SENT
230 18 #SAT. TYPE A EVENT MSGS WAITING
231 19 SAT. TYPE A EVENT MSG AVG DELAY
232 20 SAT. TYPE A EVENT MSG PEAK DELAY
233 21 TOTAL NUDETS MSG MSGS SENT
234 22 TOTAL !UDETS'MSG MSGS WAITING
235 23 TOTAL NUDETS NSG MSGS AVG AVERAGE DELAY
236 24 TOTAL NUDETS MSG MSGS AVG PEAK DELAY
237 25 TOTAL MULTI-EVENT MSGS SENT
4238 26 TOTAL ULTI-EVENT MSGS WAITING

- 239 27 TOTAL MULTI-EVENT AVG AVERAGE DELAY
240 28 TOTAL MULTI-EVENT AVG PEAK DELAY
241 29 TOTAL EVENT MSGS SENT
242 30 TOTAL EVENT MSGS WAITING
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STATCODE - 30 SYSTEM - SWIC SENSOR = SPS

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

243 1 ***** NOT IN USE AT THIS TIME *

STATCODE = 31 SYSTEM - SWIC SENSOR = PPE

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

244 1 #EVENT MSGS RECEIVED CORRECT
245 2 #SUMMARY MSGS RECEIVED CORRECT
246 3 ELEMENT NOT CURRENTLY USED
247 4 #MISSILES IN EVENT MSGS
248 5 ELEMENT NOT CURRENTLY USED
249 6 #OBJECTS IN EVENT MSGS
250 7 #OBJECTS IN SUMMARY MSGS
251 8 #MULTIPLE RADAR REPORTS
252 9 #OBJECTS IN TW EVENT
253 10 #MISSILES IN TW EVENT
254 11 #OBJECTS IN AA EVENT

- 255 12 #MISSILES IN AA EVENT
256 13 #OBJECTS IN QU EVENT
257 14 #MISSILES IN QU EVENT
258 15 #EVENT MSGS IN SUMMARIES
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STATCODE = 32 SYSTEM = SWIC SENSOR = PPW

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

259 1 #EVENT MSGS RECEIVED CORRECT
260 2 #SUMMARY MSGS RECEIVED CORRECT

6 261 3 ELEMENT NOT CURRENTLY USED
262 4 #MISSILES IN EVENT HSGS
263 5 ELEMENT NOT CURRENTLY USED
264 6 #OBJECTS IN EVENT MSGS
265 7 #OBJECTS IN SUMMARY MSGS
266 8 #MULTIPLE RADAR REPORTS:.
267 9 #OBJECTS IN TW EVENT
268 10 #MISSILES IN TW EVENT
269 11 #OBJECTS IN A EVENT
270 12 #MISSILES IN A EVENT
271 13 #OBJECTS IN QU EVENT
272 14 #MISSILES IN QU EVENT
273 15 #EVENT MSGS IN SUMMARIES

STATCODE - 33 SYSTEM = SWIC SENSOR - SPS

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

274 1 #EVENT MSGS RECEIVED CORRECT
275 2 #SUMMARY MSGS RFCEIVED CORRECT
276 3 #NDET MSGS RECEIVVD CORRECT
277 4 #MISSILES IN EVENT MSGS
278 5 #MLCH MSGS RECEIVED CORRECT
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STATCODE - 34 SYSTEM - CURNT SENSOR , PPE

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

279 1 #EVENT MSGS RECEIVED CORRECT
280 2 ELEMENT NOT CURRENTLY USED
281 3 ELEMENT NOT CURRENTLY USED
282 4 #MISSILES IN EVENT MSGS
283 5 ELEMENT NOT CURRENTLY USED
284 6 #OBJECTS IN EVENT MSGS
285 7 ELEMENT NOT CURRENTLY USED
286 8 #MULTIPLE RADAR REPORTS
287 9 #OBJECTS IN TW EVENT
288 10 #MISSILES IN TW EVENT

4

STATCODE - 35 SYSTEM - CURNT SENSOR - PPW

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

289 1 #EVENT MSGS RECEIVED CORRECT
290 2 ELEMENT NOT CURRENTLY USED
291 3 ELEMENT NOT CURRENTLY USED
292 4 AMISSILES IN EVENT MSGS
293 5 ELEMENT NOT CURRENTLY USED
294 6 #OBJECTS IN EVENT MSGS
295 7 ELEMENT NOT CURRENTLY USED
296 8 #MULTIPLE RADAR REPORTS
297 9 #OBJECTS IN TW EVENT
298 10 #MISSILES IN TW EVENT
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STATCODE , 36 SYSTEM - CURNT SENSOR , SPS

BUFFER ELEMENT
LOCATION NUMBER DESCRIPTION

299 1 #EVENT MSG RECEIVED CORRECT
300 2 ELEMENT NOT CURRENTLY USED
301 3 ELEMENT NOT CURRENTLY USED
302 4 #MISSILES IN EVENT MSG
303 5 #MLCH MSGS RECEIVED CORRECT
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APPENDIX C

HEADER AND DATA RECORD FORMATS FOR SIFT STATISTICS FILES
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Header Record Description

FIELD TYPE DESCRIPTION

1 1*2 Nonth in which file was created
2 1*2 DaV on which file was created
3 1*2 Year in which file was created
4 1*2 Tim of file creation (hours)
5 1*2 Time of file creation (minutes)
6 1*2 Tim of file creation (seconds)
7 1*2 Scenario code
8 1*2 Comunications capabilitj code

91*2 Sensor code
10 112 Trwnmission rate
It 1*2 Transmission protocol
12 R*4 Bit error rate
13 1*2 Number of outages
14 R14 Outage start time I

23 R*4 Outage start tim 10
24 R*4 Outage duration 1

33 R*4 Outage duration 10
34 R*4 Transmission delaq
35 R*4 Timeout delaygI
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Data Record Description

FIELD TYPE DESCRIPTION

1 1*2 TiMe (in seconds) of record creation
2 1*2 Statcode designator
3 R14 Statcode element number I
* I S

°*a I II

32 R14 Statcode element number 30

NOTE: If a particular statcode contains less than 30 statistical
counts, the undefined statcode elements are loaded with zeroes.
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